Summary. In this article, we give the definitions of forward difference, backward difference, central difference and difference quotient, and some of their important properties.
Let f be a function from R into R and let h be a real number. Then fD(f, h) is a function from R into R.
Let f be a partial function from R to R and let h be a real number. The functor bD(f, h) yields a partial function from R to R and is defined by: (Def. 4) bD(f, h) = f − Shift(f, −h).
Let f be a function from R into R and let h be a real number. Then bD(f, h) is a function from R into R.
We now state the proposition (1) bD(f, h) = −fD(f, −h).
Let f be a partial function from R to R and let h be a real number. The functor cD(f, h) yielding a partial function from R to R is defined by:
Let f be a function from R into R and let h be a real number. Then cD(f, h) is a function from R into R.
Let f be a partial function from R to R and let h be a real number. The forward difference of f and h yields a sequence of partial functions from R into R and is defined by the conditions (Def. 6).
(Def. 6)(i) (The forward difference of f and h)(0) = f, and (ii) for every n holds (the forward difference of f and h)(n + 1) = fD((the forward difference of f and h)(n), h). Let f be a partial function from R to R and let h be a real number. We introduce fdif(f, h) as a synonym of the forward difference of f and h.
In the sequel f , f 1 , f 2 denote functions from R into R.
The following propositions are true: (2) For every n holds (fdif(f, h))(n) is a function from R into R.
Let f be a partial function from R to R and let h be a real number. The backward difference of f and h yielding a sequence of partial functions from R into R is defined by the conditions (Def. 7).
(Def. 7)(i) (The backward difference of f and h)(0) = f, and (ii) for every n holds (the backward difference of f and h)(n+1) = bD((the backward difference of f and h)(n), h).
Let f be a partial function from R to R and let h be a real number. We introduce bdif(f, h) as a synonym of the backward difference of f and h.
We now state several propositions:
(12) For every n holds (bdif(f, h))(n) is a function from R into R.
(13) If f is constant, then for every x holds (bdif(f, h))(n + 1)(x) = 0.
Let f be a partial function from R to R and let h be a real number. The central difference of f and h yielding a sequence of partial functions from R into R is defined by the conditions (Def. 8).
(Def. 8)(i) (The central difference of f and h)(0) = f, and (ii) for every n holds (the central difference of f and h)(n + 1) = cD((the central difference of f and h)(n), h).
Let f be a partial function from R to R and let h be a real number. We introduce cdif(f, h) as a synonym of the central difference of f and h.
One can prove the following propositions:
(19) For every n holds (cdif(f, h))(n) is a function from R into R.
(20) If f is constant, then for every x holds (cdif(f, h))(n + 1)(x) = 0.
(21) (cdif(r f, h))(n + 1)(x) = r · (cdif(f, h))(n + 1)(x).
Let f be a function from R into R and let us consider x 0 , x 1 . The functor ∆(f, x 0 , x 1 ) yielding a real number is defined as follows:
Let x 0 , x 1 , x 2 be real numbers and let f be a function from R into R. The functor [!f, x 0 , x 1 , x 2 !] yielding a real number is defined as follows:
3 be real numbers and let f be a function from R into R. The functor [!f, x 0 , x 1 , x 2 , x 3 !] yielding a real number is defined by:
(35) If x 0 = x 1 and x 0 = x 2 and
Let us consider S. We say that S is sequence-yielding if and only if:
(Def. 12) For every n holds S(n) is a sequence of real numbers.
Let us note that there exists a sequence of partial functions from R into R which is sequence-yielding.
A seq sequence is a sequence-yielding sequence of partial functions from R into R.
Let S be a seq sequence and let us consider n. Then S(n) is a sequence of real numbers.
In the sequel S denotes a seq sequence. Next we state the proposition (37) Suppose that for every n and for every i such that i ≤ n holds S(n)(i) = n i · (fdif(f 1 , h))(i)(x) · (fdif(f 2 , h))(n − i)(x + i · h). Then (fdif(f 1 f 2 , h))(1)(x) = 1 κ=0 S(1)(κ) and (fdif(f 1 f 2 , h))(2)(x) = 2 κ=0 S(2)(κ).
